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ABSTRACT 

Chlorination kinetios of Cr203 was,tried on the thermobalanae 
In the temperature range of 900 - 1100 C. Obtained degree of the 
oonversion was estimated gravimetricaly from the amount of the 
evaporated ozyohloride from the following reaction : 

Cr203 + 2 Cl2 + 0,5 02 - 2 CrC Cl 
2 2/g/ 

INTRODUCTION 

Chromium ores are used in me tallurgg namely for ferrochromium 

end refractory materials production. Prom the point of the quality 

are these ores in the most oases not suitable for refractories 

production. Por conditions of the changable oxygen potential and 

for high temperatures is content of iron in Cr-ore unsuitable. 

Therefore in the world are tried chlorination technologies by means 

of which the content of the impurities of materials for the refre- 
ctory materiala production is decreased. 

Review of the literature references concerning abovementioned 

problem has been made in our former work /l/. 

Result of metioned process is that In oxydatlon conditions chro- 

mium Is lost due to the evaporation of’oxides /2/, oxychlorides /3/ 

or chloridesl4/. 

The aim of the chlorination kinetics study of Cr203 was to determi- 

ne the basic kinetios data and on the base of these data to analyse 

the possibility of decreasing of Cr losses. 

EWERIMENTAL 

Bar the experimental work the Cr203 powder of the analytical 

purity was used. The powder particles size dimenos was 100% : 

- 0,04 mm. After the gaining of the moisture content up to l-5 %, 
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the powder was briqueted under the preszure of 0,5 2 0,05 MPa to 

form cglindrioal zamplez. The height of the samples was corrected 

by the grinding to be equal to the diameter of the samplea. The 

samples were then dried and sintered at 900°C for 1 hour. The 

gained deneitiea of ruoh treated eamplee were, 45 - 65 % of the 

theoretical value mentioned in the literature /5/.In the most ca- 

aez the eample was cylinder heigth and diameter of whioh were 

lo,02 0,3 nnz. 

The apparutua used in the experiments coneieted of the puri- 

fication lines for gazes C$,02 and H2 reap. Required mixture was 

prepared by the mixturing of these @see. The reached degree of 

the conversion was estimated gravimetrioaly from the silica 

epring elongation. The note of the gasee flow around the sample 

wae 36 pill z-l by khioh rate the influence of external diffusion 

of the reaotion produota - gaseous oxychloride end chlorides of 

Cr - was ?lim.?:~. rted. The majority of the experiments were reali- 

sed with the optl_;ll gazeoue mixture for Cr02C12 with the content 

of 14% Cl2 and 86 % O2 as it io recommended in literature /3/. 

RESULTS AND DISCUSSIOI? 

The etudy of the tervrature influenae was excecuted at the 

temperature 900,lOOO end 1100°C reap. with the sample diameter of 

10 lllp and atmosphere wAth 14% C12. The 8ame atmo&fphere was ueed 

at 900 and 1000°C for the zample size influence etudy. The rad&uz 

of the sample was varied in the range of 0,15 - 0,6 om, For tht, 

obtained time depeadance of the oonveraion degree R the beet ful- 

filment of the linear time depeadanoe was reached by function 

1 - / 1 - R /1'3 . The dependancee of this function ou tim9 are 

for 1000°C and different contents of Cl2 in atmosphere ehoim in 

fig.1. From the equation valid for the cylindrical sample8 whkre 

height ie equal to their dismeter : 

l- / 1 _ R /l/3 = __L> .T /l/ 
rO* 

“e-k?- 

c 0 

where R = - conversion degree 

rO - original sample radius, /m/ 

Q 
@ 

- original sample den8ity. / kg . m -3/ 
- time,/h/ 

k - rate con&ant, /kg . mm2. h-l/ 
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W - sample weight in time ,7ke/ 

w. - sample wieght at the beginning, /kg4 

the values of k were calculated. Since the dependance of the In k 

values on l/T was linear, the apparent activation' energy was esti- 

mated by the means of the Arhenius plot. 

The influence of chlorine and oxygen content change has been 

studied at 900' end 1000°C resp. The dependance of k values 

change on concentration is shown in fig.2. The linearity of this 

dependance is fulf;$;d for the function chlorine concentration 

volume fraction XC1 with the exception of the two last values 

for which the chlor&tion of Cr203 takes place and also CrC13 

is formed. The CrC13 presence in the condesate has been proved 

during the mentioned experiments. 

On the separate"influence study base the mathematical rela- 

tion valid for Cr203 conversion change dependance in the 

ne atmosphere consisting of chlorine and oxygen has been 

as followa : 

1 - &RL1'3 _---_ --- _-- = ,_,L., 0 301L 213 629L 
7 ro.yo •XC12'exp--~~.T 

The validity of this relation has been proved in our 

work /l/. 
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